Mutant p53 proteins behave in a dominant, negative fashion in vivo.
The p53 encodes a cellular phosphoprotein that has been association with both neoplastic transformation and the control of cellular growth. Recent studies have reported that p53 also acts as a transcriptional regulator. We have studied transactivational properties of human wild-type and mutant p53 proteins representing 4 major mutational hotspots (codons 141, 175, 248, 273) as well as a double mutant Tyr141/His273 and a p53 with the transcriptional activating region removed (pcDC2). Transactivation by p53 was shown with a p53 concensus binding sequence controlled CAT reporter gene, and activity was assayed after co-transfection of the reporter with either wild-type or mutant p53 expression constructs. Wild-type p53 as well as one mutant p53 [(mutation of arginine to histidine at codon 273 (His 273)], had strong transactivating activity, but all other mutant p53s were inactive in transcriptional activation, including the double mutant Tyr141/His273 suggesting that the Tyr141 mutation was dominant over the His273 mutation in the same protein. Moreover, when mutant p53 (Tyr141, His175, Trp248, or Tyr141/His273) was cotransfected with either wild-type p53 or mutant His273 p53, these mutants inhibited the transactivation of coexpressed wild-type p53. The p53 vector (pcDC2), which contains p53 oligomerization sequences, but not the transactivational domain, markedly inhibited wild-type p53 transactivational activity. Each of the mutant p53s similarly inhibited the transactivation of His273 p53. Therefore, with the exception of His273, each of the other mutant p53 were unable to transactivate and each behaved in a dominant negative fashion.